ErbB2 and ErbB3 receptors mediate inhibition of calcium-dependent chloride secretion in colonic epithelial cells.
We have previously demonstrated that epidermal growth factor (EGF) inhibits calcium-dependent chloride secretion via a mechanism involving stimulation of phosphatidylinositol 3-kinase (PI3-K). The muscarinic agonist of chloride secretion, carbachol (CCh), also stimulates an antisecretory pathway that involves transactivation of the EGF receptor (EGFR) but does not involve PI3-K. Here, we have examined if ErbB receptors, other than the EGFR, have a role in regulation of colonic secretion and if differential effects on ErbB receptor activation may explain the ability of the EGFR to propagate diverse signaling pathways in response to EGF versus CCh. Basolateral, but not apical, addition of the ErbB3/ErbB4 ligand alpha-heregulin (HRG; 1-100 ng/ml) inhibited secretory responses to CCh (100 microM) across voltage-clamped T(84) epithelial cells. Immunoprecipitation/Western blot studies revealed that HRG (100 ng/ml) stimulated tyrosine phosphorylation and dimerization of ErbB3 and ErbB2, but had no effect on phosphorylation of the EGFR. HRG also stimulated recruitment of the p85 subunit of PI3-K to ErbB3/ErbB2 receptor dimers, while the PI3-K inhibitor, wortmannin (50 nM), completely reversed the inhibitory effect of HRG on CCh-stimulated secretion. Further studies revealed that, while both EGF (100 ng/ml) and CCh (100 microM) stimulated phosphorylation of the EGFR, only EGF stimulated phosphorylation of ErbB2, and neither stimulated ErbB3 phosphorylation. EGF, but not CCh, stimulated the formation of EGFR/ErbB2 receptor dimers and the recruitment of p85 to ErbB2. We conclude that ErbB2 and ErbB3 are expressed in T(84) cells and are functionally coupled to inhibition of calcium-dependent chloride secretion. Differential dimerization with other ErbB family members may underlie the ability of the EGFR to propagate diverse inhibitory signals in response to activation by EGF or transactivation by CCh.